I. Introduction
It is a very important issue to model Mobile robots in order to make complete performance analysis and optimize this performance. The purpose of proper modeling and optimization is to solve the problem of limited amount of robots energy. Many important contributions from other researchers related to robots modeling are reviewed with advantages and drawbacks before starting this work [1] , [2] , [3] , [4] , [5] . Robots design, control, and implementation work are done using ANN like [6] , [7] . Due to the enormous development in the field of robotics, robots and especially autonomous mobile robots have found their use in a lot of applications. These applications include search and rescue, security, rehabilitation, cleaning and delivery. Autonomous mobile robots most of the time rely on batteries as their energy source and batteries have very limited energy capacity. This finite amount of energy can make the robot work only for a limited time and this is why the use of these robots in complicated missions is not feasible. Although these robots could be refueled while they are operating and their time of operation can be increased; the cost of replacement of their energy source is too high to be realistic. So, our global ANN model will become a very important one especially for optimization analysis. Especially, this model accomplishes all important performance characteristics and based on real experimental measurements.
II. Experimental Data
The experimental data are drawn from the robot and associated measurements devices which used in [1] for the same authors as shown in the following samples figures. The used robot was built at the first author's laboratory by his previous students as shown in Fig. 1 to measure required data. The current is measured by an ACS712 current sensor as shown in Fig. 2 . Current data is fed into an Arduino Mega 2560 during the robot's motion. The sampling time was set at 26 ms because our robot's maximum speed is 0.58 m/s Fig. 2 . ACS712 current sensor module [1] This data introduced in the following figures and more is used as training data for ANN models. 
III. Ann Models
Artificial Neural Network with feed forward back-propagation technique is used to implement the various ANN models [8] - [11] . All the models consist of one hidden contains log-sigmoid function and other is output layer contains pure-line function. Carpet 
A. Carpet Models ANN Model 1 for the carpet:
Inputs: Theoretical Time, and Theoretical Velocity Output: The Current Neural Network consists of two layers one hidden contains log-sigmoid function with seven neurons and the other is the output layer contains pure-line function with one neuron.
The normalized inputs eq.n are:
Time n = (Time -1.5000) / (0.9092) Velocity n = (Velocity -0.1070) / (0.0649)
Equation (1) (10) 
Equation (16) 
IV. Conclusion
Using the Artificial Neural Network (ANN), with feed forward back-propagation technique to introduce Robot model. This is done to use the ability of neural network for interpolation. It can predict the characteristics and performance of this mobile robot properly. The model are checked and verified by comparing actual and predicted ANN values, with good error and excellent regression factor. Finally, the algebraic equations could be deduced to use them without training the neural unit in each time or using the Simulink model to use them for optimization purposes for future work.
